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.RECENT DEVELOPMENTS IN 
PLASTICS 


Developments in plastics during 1941 
are reviewed by G. M. Kline, chief of 
the Bureau’s Plastics Section, in the 
second annual edition of ‘The Prog- 
ress of Science,’ a publication of the 
Grolier Society. In the plastics in- 
dustry, as in the nation’s entire eco- 
nomie structure, the defense program 
overshadowed every other activity dur- 
ing the year. Five important applica- 
tions of plastics in bomber and pursuit 
planes were developed, namely: Trans- 
parent methacrylate resin in nose sec- 
tions, gun turrets, observation hatches, 
and tail empennage; radio-antenna 
mast assembly molded of phenol-for- 
maldehyde composition containing mac- 
erated-fabric filler; fluorescent instru- 
ment panels fabricated of laminated 
plastics; an aileron control quadrant 
molded of high-impact phenolic plastic ; 
and a molded cabin ventilator which 
combines economy and speed in pro- 
duction with freedom from corrosion. 
Molded plastics were also used in place 
of aluminum for structural parts in 
the 1941 model of the radiosonde, 

Considerable attention was devoted 
to the utilization of certain natural 
products in extending the available 
supplies of molding powders. Of pri- 
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mary interest were lignin, recovered 
as a byproduct in the pulping of wood; 
soybean protein, which has been used 
in conjunction with phenol-formalde- 
hyde resin and wood flour in the mold- 
ing of automotive parts; and bagasse, 
the residual crushed fiber of sugar cane 
after the sugar-containing juice has 
been removed. 

The outstanding development in 
molding was in continuous extrusion, 
which provided plastics in decorative 
and structural shapes to replace alu- 
minum, stainless steel, and other met- 
als reserved for strictly defense pur- 
poses, A special orientation process 
was perfected, capable of making con- 
tinuous rattan-like strips of greater 
strength, flexibility, and fatigue life 
than the natural product. The woven 
plastic strip is used as seat upholstery 
in cars and buses, theaters, and public 
buildings, and replaces foreign supplies 
of such raw materials as rattan and 
reed, which were always expensive 
and now are practically unobtainable. 

Extruded in the form of fine fila- 
ments, plastics are introducing some 
startling new effects in fields formerly 
reserved for textiles made from vege- 
table fibers. Plastic sheeting is also 
displacing textiles in garment bags, 
umbrella coverings, raincoats, shower 
curtains, hats, shoes, belts, suspenders, 
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piece goods for curtains, and the like. 

Synthetic resins became available in 
this country during 1941 for use in 
water softening and purification and 
other special applications involving 
separation of dissolved constituents 
from solutions by adsorption. 

One automobile manufacturer an- 
nounced late in the year that his firm 
had constructed a car with a plastic 
body, but officials of the company made 
it plain that the plastic body is still 
in the experimental stage and that its 
substitution for the conventional steel 
body is a long way off. 

The successful operation of the rub- 
ber-bag molding process for the fabri- 
cation of aircraft structures from syn- 
thetic resins and wood veneers in a 
number of plants in the United States 
has demonstrated that it is a practical 
method for producing airplanes, using 
materials and labor which are more 
readily available than those required 
for metal aircraft. Builders of the ex- 
perimental craft anticipate that their 
molding process will be adaptable for 
military transport gliders, commercial 
and private planes, and in larger sizes 
for commercial or troop-carrying trans- 
port airplanes. Resin-bonded plywood 
was also used extensively in defense 
housing and in small boat construction. 

Progress was reported in the appli- 
cation of plastics in many other in- 
dustries, including electroplating and 
fluorescent lighting, and in making 
refrigerators, wire coverings, records, 
dentures, grinding wheels, chemical- 
plant equipment, and lenses for gas 
masks and safety goggles. 


FRICTIONAL PROPERTIES OF 
RUBBER 


The results of an extensive laboratory 
study of the coefficient of friction of 
rubber are reported in RP1463 by Frank 
L. Roth, Raymond L. Driscoll, and Wil- 
liam L. Holt, which will be published in 
the Journal of Research for April. Most 
previous investigations have dealt with 
specific rubber products, such as tires 
or belting, and the experimental condi- 
tions have been those under which the 
products are commonly used. In the 
present investigation it was possible 
to employ a relatively wide range of 
experimental conditions and to control 
the compositions and surface conditions 
of the specimens and the tracks. The 
principal factors considered were speed 
of slide, roughness of sliding surfaces, 
pressure of one surface on the other, 
size of Specimens, cleanliness of sliding 
surfaces, and composition of the rubber. 
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The following results were obtained: 

1. When a clean rubber specimen is 
towed at a constant speed of 10-* cm/sec 
or more along a smooth track, the fric- 
tion increases, reaching a constant equi- 
librium value only after several centi- 
meters, of slide; correspondingly, when 
the specimen is allowed to slide down 
an inclined track under a constant load, 
the speed decreases to its equilibrium 
value. When a specimen is towed at a 
speed appreciably less than 10-* cm/sec, 
the friction decreases to its equilibrium 
value ; correspondingly, a specimen will 
continue to slide down an incline even 
after the angle of incline is decreased 
to a value less than the angle of repose. 

2. The equilibrium coefficient of fric- 
tion increases markedly with speed— 
the values varying from about 1 at 
speeds of the order of 10-* cm/sec to 
more than 4 at speeds of about 5 em/sec. 
‘he occurrence of vibrations of the 
specimens prevented observations at 
speeds much over 5 em/see. The softer 
rubber compounds vibrated at even 
lower speeds. 

3. The equilibrium coefficients of fric- 
tion for very low sliding speeds are less 
than the coefficient of statie friction, 
but at speeds of 10-* em/see or greater 
the dynamic coefficients are greater. 

4. Except for speeds appreciably be- 
low 10~* cm/sec, the rougher the sliding 
surfaces the lower are the observed co- 
efficients. 

5. The coefficients of friction for a 
rubber compound are not greatly de- 
pendent on the compounding ingredients 
so long as these ingredients do not bloom 
out on the sliding surface. The presence 
of materials such as bloom or tale on 
the surfaces decreases the values of the 
observed coefficients. 


PROTECTION OF EYES AGAINST 
LIGHT FROM INCENDIARY 
BOMBS 


In response to inquiries from manu- 
facturers of eye-protective glasses con- 
cerning the kind and shade of tinted lens 
that should be recommended for wear 
while near an incendiary bomb, the Ra- 
diometry Section, in collaboration with - 
the Fire Resistance Section of the Bu- 
reau, has made measurements on the 
ultraviolet emission during combustion 
of such bombs. 

The chemical composition of an in- 
cendiary bomb is about 98 percent of 
magnesium, 1 percent of aluminum, 0.4 
percent of zinc and manganese respec- 
tively, and Smaller amounts of copper, 
iron, and silicon. The dominant color 
is that of burning magnesium, that is, 
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a brilliant white, familiar to the older 
photographers who used magnesium rib- 
bon for illumination. The source of this 
brilliant white light is the incandescent 
particles of magnesium oxide, which, 
close to the point of combustion, are at 
a temperature of about 2,500° to 2,600° 
C. Surrounding this ignition zone is a 
“fog” of magnesium oxide which inter- 
cepts and scatters radiation, 

Superposed upon the continuous spec- 
trum radiation from the incandescent 
particles of magnesium oxide are ultra- 
violet emission lines of atomic mag- 
nesium that originate at the point of 
combustion. Of interest in producing 
erythema (“ultraviolet burns”) and con- 
junctivitis are a group of triplet emis- 
sion lines at 2988 A, and a 50 to 100 times 
more powerful resonance emission line 
at 2852 A. Fortunately, these emission 
lines occur at wavelengths that are not 
very effective in causing ultraviolet 
burns and conjunctivitis. Because of 
the much smaller amount of aluminum 
and zinc present, the ultraviolet emis- 
sion lines (which are of wavelengths 
shorter than 2600 A) will probably not 
be effective in causing burns. 

By means of a photoelectric ultra- 
violet meter at a distance of 14 ft from 
the-source, measurements were made on 
the intensity of the ultraviolet radiation 
of wavelengths shorter than 3200 A 
emitted by a 400-gram bomb. Filter 
measurements indicated that the spec- 
tral ultraviolet energy distribution was 
similar to that of the incandescent oxide. 
During the most active part of the burn- 
ing of the bomb, the ultraviolet in- 
tensities of wavelengths shorter than 
about 3200 A varied from 11 to 15 micro- 
watts per square centimeter at a dis- 
tance of 3 feet from the flame. The in- 
tensity of the ultraviolet radiation from 
a 1,000-gram bomb would be two to 
three times greater. But at a distance 
of 3 to 4 ft from the flame the danger 
from burns by ultraviolet radiation 
seems small in comparison with the pos- 
Sible injury from sparks and hot gases. 

The main question, therefore, is the 
prevention of blurring of vision 
(“glare”) by the intense white light 
- emitted by the burning bomb. For this 

purpose dark glasses should be worn. 
The common colored glasses sold for 
sportswear do not seem dark enough to 
eliminate glare. A “shade 4” tinted 
lens (light transmission 5 percent) 
eliminates the glare but seems too dark 
for the wearer to go about safely on a 
roof or in a darkened room. Wearing 
a shade 2.5 to 3 (transmission 23 and 
14 percent, respectively) will be safer 
in going about in noorly lighted places; 
and, since there is no need of standing 
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and looking at the flame, blurring of 
vision (which is a temporary effect) 
is not likely to occur. The amount of 
infrared radiation from the ‘magne- 
sium” and “thermite’ bombs is much 
less than impinges on the eyes on open- 
ing the furnace door or on staring at 
hot coals in an open-grate fire. The 
various makes of blue-green, sage- 
green, and greenish-yellow glasses (de- 
scribed in NBS Circular C421), shades 
2.5 to 4, effectively absorb the ultravi- 
olet and the infrared rays, and hence 
are to be preferred for wear near in- 
tense bright light. The light-colored 
blue, pink, amethyst, reddish-brown, 
and other nondescript colored glasses, 
sold for sportswear, are not to be rec- 
ommended for prevention of “glare.” 
A helmet with a visor that permits 
raising and lowering the tinted lens in 
front of a clear-glass window, or a 
goggle lens with the lower half clear, 
seems desirable for the professional fire 
fighter, but is probably an unnecessary 
expense to the average citizen. 


ELECTRICAL CONDUCTION IN 
GLASS INSULATION OF RESIST- 
ANCE THERMOMETERS 


Certain types of resistance thermom- 
eters contain qa soft glass seal, through 
which the leads pass. This seal is 
near the thermometer coil and is sub- 
ject to substantially the same tempera- 
tures as the coil. Although such ther- 
mometers are designed primarily for 
use at low temperatures, they are at 
the time of calibration subjected to 
temperatures up to 445° C. At this 
temperature, conduction takes place in 
the glass seal, with the result that the 
apparent resistance of the thermometer 
is lowered. A number of seals (with- 
out thermometer coils) were investi- 
gated by Harold J. Hoge, of the Bu- 
reau’s low temperature laboratory, who 
has estimated the error to be expected 
and has developed a procedure for keep- 
ing this error to a minimum. 

While conducting, the glass polarizes 
rapidly, so that the current is greatly 
reduced during the first few minutes 
of flow. Measuring schedules which 
take full advantage of this polariza- 
tion are recommended. ; 

The complete account of this work 
will be found in ,Research Paper 
RP1466 in the April number of the 
Journal of Research. 


TESTING GLASS VOLUMETRIC 
APPARATUS 


A revision of the Bureau’s Circular 
on the testing of glass volumetric ap- 
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paratus has just been issued. The 
new publication, Circular C434, pre- 
pared by Elmer L. Peffer and Grace C. 
Mulligan, contains detailed information 
as to dimensions, type of graduations, 
inscriptions, and tolerances for bu- 
rettes, flasks, pipettes, cylinders, and 
certain kinds of special apparatus, In- 
structions are given for the method of 
reading, the test liquid used, the test 
procedure, and the importance of clean- 
liness of apparatus. An outline of the 
tests performed, reports of test, and 
directions for submitting apparatus to 
the Bureau for test are included. 

Copies of the revised circular are 
obtainable from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C.. The price is 
10 cents. 


FIRST SPECTRUM OF ANTIMONY 


Antimony in the form of sulfide be- 
ing fairly common in nature was known 
to the ancients, and Oriental women 
are said to have used it to darken 
and beautify their eyebrows. 

During the middle ages, compounds 
of antimony played a large part in the 
search for the elixir of life. Antimo- 
nal preparations were in great vogue 
as medicinal agents, and came to be 
so much abused that a prohibition was 
placed on their use by the Paris par- 
liament in 1566. 

In modern times antimony has found 
extensive industrial uses in type-metal 
alloys, antimonal lead for storage bat- 
teries, and for coverings of telephone 
cables. In war time it finds applica- 
tion in the production of ammunition, 
principally for the manufacture of 
shrapnel, shells, and bullets, which re- 
quire about 12 percent of antimony in 
the antimonal lead. 

During the past 90 years the emis- 
sion-spectra characteristic of antimony 
atoms have been described and dis- 
cussed in scientific literature more than 
100 times, but unfortunately it re- 
mained true that information on this 
subject was far from complete or satis- 
factory. Undoubtedly, this is attrib- 
utable, at least in part, to the extra- 
ordinary character of this spectrum. 
When antimony atoms are excited to 
radiate in flames or in electrical ares, 
they emit almost no light in the visible 
range, but radiate powerfully in the 
ultraviolet and infrared. 

William F. Meggers and Curtis J. 
Humphreys, of the Bureau’s Spectros- 
copy Section, have completed a new 
study of the spectrum characterizing 
neutral antimony atoms. By employ- 
ing efficient spectrographs and new 
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types of photographic plates, the spec- 
trum has been photographed not only 
in the visible but also in the extreme 
ultraviolet and in the near infrared. 
Heretofore slightly more than 100 spec- 
tral lines were ascribed to netural an-— 
timony. This number has now been 
increased to 466. The size of the larg- 
est wavelength photographed is nine 
times that of the shortest recorded in 
this spectrum. A complete list of the 
wavelengths and estimated relative in- 
tensities of these antimony spectrum 
lines will be published in RP 1464 of 
the Journal of Research for April, as 
a standard description of the first spec- 
trum of antimony. In addition, these 
data have been carefully analysed to 
see what they would reveal concerning 
the structure of antimony atoms. 
About 80 percent of the observed lines 
have been explained as atomic energy 
changes among 91 different states or 
levels. All of the atomic energy states 
are accounted for by 3 or 5 valence elec- 
trons, and these are precisely the an- 
timony valencies found by chemists. 
Several sets of energy states obeying 
general laws of spectral series have 
been found. By extrapolating such 
series, a principal ionization potential 
of 8.60 volts is arrived at. This is a 
measure of the strength of binding of 
the least firmly bound valence electron 
in antimony atoms; it means that a 
free electron falling through a poten- 
tial difference of 8.60 volts will acquire 
sufficient energy so that upon inelastic 
collision with an antimony atom, ion- 
ization of the latter will result. 


CREEP RATES OF MONEL METAL 


In the April number of the Journal of 
Research (RP1462), John A. Bennett 
and Dunlap J. McAdam, Jr., give a 
description of new equipment recently 
assembled at the Bureau for testing 
the creep of metals. Loads up to 90,000 
Ib/in?. can be applied on any one of 
twelve 0.505-inch diameter specimens 
held in individual furnaces, and the 
extension can be measured with a prob- 
able error of 0.00004 inch over the 
4-inch gage length. 

The apparatus was used to study the 
creep rate of cold-drawn nickel-copper 
alloy over a wide range of stress and 
temperature. In the majority of the 
tests, one specimen was used for a 
single temperature and a series of dif- 
ferent stresses. It was found that 
this allowed more rapid determination 
of the rate which was characteristic 
of a given stress and temperature than 
if a single specimen had been used for 
each test. One series, run at a con- 
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stant load by varying the temperature 
between tests, indicated that this gave 
a still more rapid method of determin- 
ing creep rates. The data indicate that 
the characteristic creep rate depends 
only on the stress and temperature at 
the time of the test, and is not affected 
by prior stresses or temperatures. The 
influence of stress on the rate of creep 
increases with increasing stress, while 
the influence of temperature on the rate 
of creep decreases with increasing tem- 
perature. The results of the tests are 
shown in graphs, since no mathemati- 
cal expression was found which would 
represent them, 


CHANGES IN BONDING LAYER OF 
SOFT-SOLDERED JOINTS 


Soldering as a means of joining metals 
has been used for centuries. Deteriora- 
tion of a soldered joint in service is 
usually not considered a serious matter, 
although the possibility of localized cor- 
rosion of certain solders has long been 
recognized. The use of soldered joints 
in copper-tube lines for plumbing and 
other purposes has necessitated that con- 
sideration be given to other possible 
sources of deterioration. Abundant evi- 
dence shows that for ordinary service at 
room temperature the possibility of de- 
terioration can be disregarded. How- 
ever, if service conditions are such that 
prolonged periods at elevated tempera- 
ture are involved, some deterioration of 
the bond of the soldered joint may 
occur. This subject is discussed by 
William H. Swanger, of the Bureau’s 
Metallurgy Division, and Arthur R. Mau- 
pin, of the Copper and Brass Research 
Association, in the April number of the 
Journal of Research (RP1465). 

The study was carried out on sleeve 
joints in copper tubing made with a 
variety of solders of tin-base and lead- 
base types. When a joint made by use 
of a tin-bearing solder is held for a long 
period of time (several thousand hours) 
at a moderately elevated temperature, 
such as 250° F., alloying occurs between 
the copper base and the tin which dif- 
fuses from the solder. The tendency is 
to form an alloy bonding layer which is 
hard and brittle. This tendency was 
noted for all the solders containing tin, 
even in an amount as low as 5 percent. 
As a result, the joint loses strength and 
some of its other desirable characteris- 
tics. Joints made with lead alloys con- 
taining no tin showed no deterioration. 

Measurements of the hardness of the 
bonding layer were made by means of 
the Bureau’s micro-indentation hardness 
device. These all showed a consistent 
increase im hardness under the condi- 
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tion above mentioned. Nevertheless, the 
usefulness of tin-lead solder has been 
so firmly established by usage that the 
results of this new work should not be 
considered in the light of a condemna- 
tion of this class. In considering the 
use of soldered fittings for new and un- 
usual applications, however, one should 
carefully consider the possible deteriora- 
tion of the solder bond, especially if 
the service involves elevated tempera- 
tures. 


PROPERTIES OF STAINLESS- 
STEEL SHEETS 


Many members, particularly in air- 
craft, are Subjected to high compressive 
stresses. To use the material in these 
members efficiently the designer must 
have reliable data on the compressive 
properties. For other members, reli- 
able data on tensile properties will be 
required. 

To provide data on the tensile and 
compressive properties of stainless-steel 
sheets, a group of manufacturers spon- 
sored an investigation at the Bureau 
under the Research Associate Plan. 

The investigation was conducted by 
Clyde S. Aitchison and Walter Ram- 
berg, under the direction of Herbert L. 
Whittemore. The tensile and compres- 
sive properties of stainless-steel sheet of 
two chemical compositions, one called 
“17-7” and the other called “18-7”, were 
determined. Sheets were furnished in 
the annealed condition, and after having 
cold-reduction up to 50 percent. The 
thickness ranged from 0.01 to 0.06 inch. 

As explained in the complete report 
on this work (RP1467) in the April num- 
ber of the Journal of Research, the com- 
pressive tests were made on flat sheet 
by the pack method developed at the 
Bureau, and on sheet rolled into clyin- 
ders by the clyinder method of Franks 
and Binder. The properties are shown 
by curves and are given in tables. 

For annealed sheets (cold reduction 
zero) both the tensile- and the pack- 
compressive stress-strain curves and the 
yield strengths were nearly the same. 
The cylinder-compressive curves were 
appreciably higker and _ the _ yield 
strengths appreciably greater. 

For the cold-reduced sheets the longi- 
tudinal and transverse tensile stress- 
strain curves differed in shape, but 
their yield strengths were about the 
same. The longitudinal and transverse 
compressive stress-strain curves (either 
by tests on packs or cylinders) differed 
widely in shape, and the yield strengths 
were markedly different. 

The transverse compressive stress- 
strain curves for the cold-reduced sheet 
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were significantly higher and the longi- 
tudinal compressive curves appreciably 
lower than the tensile stress-strain 
curves. 


SIMPLIFIED PRACTICE RECOM- 
MENDATION FOR PIPE 
FITTINGS 


Simplified Practice Recommendation 
R185—-42, Pipe Fittings (Gray Cast Iron, 
Malleable Iron, and Brass or Bronze), 
was developed jointly by the manufac- 
turers of pipe fittings and the Bureau as 
a contribution to the defense program. 
It became effective for new production 
January 1, 1942. 

This project was undertaken at the 
request of the Office of Price Adminis- 
tration and is based on a survey of the 
industry conducted in 1941 by the Pipe 
Fittings Manufacturers’ Association. 
The survey, covering over 95 percent of 
the industry’s volume of sales, disclosed 
that over 8,500 kinds, types, and sizes 
of pipe fittings were being regularly of- 
fered by the producers, whereas demand 
was concentrated on only about 3,000 
items. It was obvious that the contin- 
ued stocking of the other 5,500 varieties, 
which moved but slowly, tied up con- 
siderable material in finished inven- 
tories and on dealers’ shelves, and com- 
plicated the productive processes with 
thousands of short runs. 

The recommendation proposes the con- 
tinued production for stock of but 1,311 
of the 4,964 gray cast iron fittings here- 
tofore offered; of 1,169 of the 2,331 mal- 
leable iron fittings, unions, and union 
fittings; and of 487 of the 1,271 brass 
or bronze screwed fittings, unions, and 
union fittings formerly stocked. It is 
estimated that the retained items, com- 
prising only 35 percent of the former 
variety, will satisfy from 92 to 94 per- 
cent of all the consumer demand. AS 
pointed out by the Administrator of 
OPA, such simplification is particularly 
important at present because it offers 
the possibility of increasing production 
with existing, plant facilities. 

In accordance with the regular pro- 
cedure for keeping recommendations up 
to date, a standing committee of the 
industry will be appointed to have 
charge of the review and revision of 
this simplified schedule. In addition to 
the stock list of types and sizes, the 
publication includes a brief history of 
the project. Until the printed edition is 
available, free mimeographed copies 
may be obtained from the Division of 
Simplified Practice, National Bureau of 
Standards, Washington, D. C. 
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REFRACTORY BONDING 
MORTARS 


Air-setting refractory mortars may be 
purchased either in the wet condition, 
ready for use, or dry, requiring only 
the addition of water. At ordinary tem- 
peratures both types of mortars set with 
a high strength, which is only partially 
retained throughout the lower ranges 
of moderately high furnace tempera- 
tures. At high temperatures’ the 
strength is recovered as the result of 
partial vitrification of some of the con- 
stituents of the mortar. Hence, a satis- 
factory joint is assured over a wide 
range of temperatures, a condition not 
usually obtained with other bonding ma- 
terials. 

A study of the properties of 17 mor- 
tars of the dry type was recently com- 
pleted by Raymond A. Heindl and Wil- 
liam L. Pendergast, and is reported in 
the April Journal of Research (RP1461). 
A Federal Specification for this com- 
modity is soon to be prepared, and the 
technical requirements will be based on 
the results of this study. 

The mortars were tested for fineness 
of grain, tempering water required, al- 
kali content, pyrometric-cone equiva- 
lent, suitability for troweling and dip- 
ping, drying properties, and for strength 
before and after heating at various tem- 
peratures. The setting time of the mor- 
tars in assemblages of two half-brick 
and mortar, as well as the type of failure 
of such specimens, was observed. ‘The 
tendency of the mortars to shrink, crack, 
and flow when exposed to high tempera- 
tures, both in fusion blocks and in units 
of three bricks each, was also studied. 

The ingredients of the mortars were 
fine-grained, only a small fraction being 
retained on a No. 40 sieve. The trans- 
verse strengths of the mortars after 
air-setting ranged from 250 to 5,000 
lb/in?. The strengths of the mortars 
received and stored in metal drums in- 
dicated the desirability of storage in 
airtight containers. After a series of 
heat treatments at various final tem- 
peratures, the maximum being 1,350° 
C., the neat mortars in general and the 
majority of assemblages of brick and 
mortar had the least strength when 
heated at 750° and 1,000° C., respec- 
tively. Troweling by machine gave a 
better indication of the workability of 
the mortars than did the time-of-set 
test. The appearance of the mortars, 
after having been heated in fusion 
blocks, in general corroborated observa- 
tions made relative to shrinkage, crack- 
ing, and fusion in preheated brick piers. 
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_SPECIFICATION FOR DRY CELLS 
AND BATTERIES 


The preparation of nationally recog- 
nized specifications for dry cells and 
batteries had its inception in the need 
for a purely Government standard dur- 
ing the critical years of 1917 and 1918. 
Since then, manufacturers of dry cells 
and large industrial users have coop- 
erated with representatives of the Gov- 
ernment in developing and perfecting 
tests and specifications. In 1926 this 
work was entrusted to a sectional com- 
mittee of the American Standards Asso- 
ciation, acting under the sponsorship 
of the Bureau. 

Within recent years new types of cells 
have been developed to meet new indus- 
trial uses, and the available output of 
the better brands of the older types has 
been greatly increased. The output of 
some of these is three or four times that 
of cells made 20 or more years ago. 

Improvements, as well as the develop- 
ment of new types, have necessitated 
the periodic revision of the specifica- 
tions. Publication of the fourth edi- 
tion of these specifications as Circular 
C435 (obtainable from the Superintend- 
ent of Documents, Government Printing 
Office, Washington, D. C., at 15 cents a 
copy) marks the completion of work 
which the committee has accomplished 
during the past year. The new specifi- 
cation will be known as the ASA Stand- 
ard C18-1941. 


REVISED DIRECTORY OF 
TESTING LABORATORIES 


A revised edition of the Bureau’s Di- 
rectory of Commercial Testing and Col- 
lege Research Laboratories is now 
available. This is a list of laboratories 
in the United States arranged accord- 
ing to States and cities with a system 
of symbols which indicate what kinds 
of tests on what classes of commodities 
each laboratory is prepared to make. 
Thus, if a chemical analysis of copper 
is desired, one has only to look for a 
laboratory in one’s vicinity that car- 
ries the symbols 640C, meaning chemi- 
cal tests of copper, brass, and bronze. 

Laboratories in colleges are included 
when they are used not only for in- 
struction but to a considerable extent 
for research work. A very brief out- 
line of the certification plan is given, 
with a table showing the number of 
commodity groups for which lists of 
willing-to-certify sources of supply have 
been compiled. 

The Directory is based on informa- 
tion furnished bv responsible officers of 
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the laboratories or the firms or insti- 
tutions of which they are a part; the 
Bureau does not certify results of their 
work in any way. 

Copies of the Directory, which is 
cesignated as Miscellaneous Publica- 
tion M171, are obtainable from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 
The price is 10 cents. 


NEW AND REVISED PUBLICA- 
TIONS ISSUED DURING MARCH 
1942 


Research Papers ? 


RP1448. Application of the dropping- 
mercury electrode to the investiga- 
tion of the polyhydroxy acids and lac- 
tones. Harry Matheson, Horace S. 
Isbell, and Edgar Reynolds Smith. 
Price 10 cents. 

RP1451. Spark spectrographie analysis 
of commercial tin. Bourdon F. 
Scribner. Price 10 cents. 


Circulars ” 


C434. Testing of glass volumetric ap- 
paratus. Elmer lL. Peffer and Grace 
C. Mulligan. (Supersedes Circular 
C9.) Price 10 cents. 

C435. American Standard Specification 
for dry cells and batteries. (Super- 
sedes Circular C414.) Price 10 cents. 


Simplified Practice Recommendations ” 
R146-41. Corrugated and solid fiber 


boxes for canned fruits and vege- 
tables. (Supersedes R146-38., 
Price 5 cents. 

R158-41. Forged axes. (Supersedes 
R158-37.) Price 5 cents. 

R182-41. Food service equipment. 


Price 5 cents. 


Miscellaneous Publications ” 


M171. Directory of commercial testing 
and college research laboratories. 
Ann E. Rapuzzi. Price 15 cents. 


Technical News Bulletin ? 


Technical News Bulletin 299, March 
1942, Price 5 cents. Annual subscrip- 
tion, 50 cents. 


2Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton, D. C. Subscription to Technical News 
Bulletin, 50 cents per year; Journal of Re- 
search, $3.50 per year (to addresses in the 
United States and its possessions and to 
eountries extending the franking privilege: 
other countries, 70 cents and $4.50, re- 
spectively). 
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Annual Report 


Reprint from the annual report of the 
Secretary of Commerce, briefly de- 
seribing the work of the National Bu- 
reau of Standards during, the fiscal 
year ended June 30, 1941. Free on 
application to Bureau. 


MIMEOGRAPHED MATERIAL 


Letter Circulars 


[Letter Circulars are prepared to answer 
specific inquiries addressed to the National 
Bureau of Standards and are sent only on 
request to persons having definite need for 
the information. The Bureau cannot under- 
take to supply lists or complete sets of Let- 
ter Circulars or send copies automatically as 
issued. ] 


LC675. Inorganic analytical chemistry : 
Publications by the staff of the Na- 
tional Bureau of Standards. (Super- 
sedes LC576. ) 

LC679. Thermal expansion of solids: 
Publications by members of the staff 
of the National Bureau of Standards. 


RECENT BUREAU ARTICLES 
APPEARING IN OUTSIDE PUB- 
LICATIONS 2 


Note on temperature correction meth- 
ods in calorimetry. R.S. Jessup. J. 
Applied Physics (Am. Inst. Physics, 


These publications are not obtainable 
from the Government. Requests should be 
sent direct to the publishers. 


TECHNICAL NEWS BULLETIN 


175 Fifth Ave., New York, N. Y.) 13, 
128 (February 1942). 

The influence of structural changes in 
the aglucons on the enzymic hydroly- 
sis of alkyl 6-D-glucosides. William 
Ward Pigman and Nelson K. Richt- 
myer. J. Am. Chemical Soe. (1155 
16th St. NW., Washington, D. C.) 
64, 369 (February 1942). 

The action of almond emulsin on popu- 
lin and on phenyl 2,4,6-trimethyl-s- 
D-glucoside. William Ward Pigman 
and Nelson K. Richtmyer. J. Am. 
Chemical Soe. 64, 874 (February 
1942). 

Reflection-transmission relationships in 
sheet materials. H. F. Launer. J. 
Optical Soc. Am. (Am. Inst. Physics, 
175 Fifth Ave., New York, N. Y.) 32, 
No. 2, 84 (February 1942). 

Specification for folding chairs. H. B. 
Johnson. Am. Council on Education 
Studies (Am. Council on Education, 
744 Jackson Place, Washington, D. C.) 
Series VII, No. 1, Vol. VI (February 
1942). 

Further investigations of the affinities 
of anions of strong acids for wool pro- 
tein. Jacinto Steinhardt, Charles H. 
Fugitt, and Milton Harris. Am. Dye- 
stuff Reporter (Howes Publishing Co., 
440 Fourth Ave., New York, N. Y.) 
31, No. 4, 77 (February 16, 1942). 

Revising the local building code. George 
N. Thompson. Am. City (470 Fourth 
Ave., New York, N. Y.) 57, No. 3, 59 
(March 1942). 
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